Antisense to NPY-Y1 demonstrates that Y1 receptors in the hypothalamus underlie NPY hypothermia and feeding in rats.
Neuropeptide Y (NPY) is a highly potent endogenous peptide which when injected into the medial hypothalamus causes spontaneous eating behaviour and an intense fall in body temperature (Tb). This study used antisense oligodeoxynucleotides (ODNs) to determine whether the Y1 subtype of NPY receptor could underlie these remarkable physiological responses. In the unrestrained rat, the ventromedial hypothalamus (VMH) which is highly reactive to NPY was injected with antisense for NPY (aNPY), Y1 receptors (aNPY-Y1) and mismatched controls (mNPY; mNPY-Y1). After cannulae were implanted bilaterally in the brain of 19 rats, 0.4 or 0.8 microgram per 0.8 microliter of the phosphorothioate synthesised ODNs were delivered to the VMH of the rats at 12 h intervals over 2 d. Only the lower dose of aNPY-Y1, but not aNPY, evoked an intense phasic rise in the Tb following each micro-injection. Simultaneously, 0.4 microgram per 0.8 microliter of aNPY-Y1, but not aNPY, suppressed feeding behaviour after a sequence of micro-injections and on the following day. Body weights and locomotor activity of the rats likewise declined concomitantly with the hyperthermia and hypophagia caused by the Y1 receptor antisense. Neither of the control ODNs for NPY or Y1 receptors injected similarly in the VMH of the rats exerted any effects on these measures. These results clearly provide convincing evidence that in the VMH the Y1 subtype of NPY receptor mediates, in part, the neuronal mechanisms responsible for spontaneous feeding and hypothermia produced by native NPY when applied directly to this structure. The concurrent decline in body weight and activity caused by aNPY-Y1 could be caused by the episodes of hyperthermia.